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that bone salts are formed through the action of an enzyme (phos-
phatase) in cartilage which hydrolyzes organic esters of phosphoric
acid producing thereby a local concentration of inorganic phosphate
ions and resulting in the precipitation of calcium phosphate of the
composition characteristic of bone.
Important objections can be raised against the supersaturation
theory. One defect is the lack of evidence that the mineral structure
of bone bears any resemblance to the critical ion product postulated
for supersaturated blood serum. The theory was advanced by Holt,
LaMer and Chown ('25) who were led to believe on the basis of their
experiments, that blood serum is normally supersaturated with ter-
tiary calcium phosphate to the extent of more than 200 per cent, for
on shaking serum with solid calcium phosphate there is deposition of
the salt, while the content of calcium and phosphate decreases in
equivalent amounts. No such deposition occurs when serum alone
is shaken without the addition of the solid phase. They suggested that
the serum bathing the bone matrix readily gives up its surplus, causing
calcification. As pointed out by Stewart and Percival ('28), Holt and
associates underestimated the complexity of the ionic equilibrium and
ignored the fact that about 50 per cent of the blood calcium is in com-
bination with protein.
The view that organic esters of phosphoric acid play the leading
role in bone formation merits consideration since it is the most plausible
of the present theories. This concept was advanced by Robison ('32)
while studying the hydrolysis of hexosemonophosphate by various
enzymes. As he states, "For these experiments the readily soluble
calcium and barium salts were used, and when hydrolysis occurred
the liberated inorganic phosphate was precipitated as the insoluble
calcium or barium phosphate on the sides of the vessel." This observa-
tion suggested to Robison the possibility that such a mechanism might
, be concerned with the deposition of calcium salts in bone. Investigation
showed that bone does contain a very active enzyme which can hydro-
lyze not only hexosephosphates but also other phosphoric acid esters.
Robison's theory is made more plausible by the finding that the enzyme
is absent from cartilage in which ossification is not taking place. It was
shown that calcification occurs in slices of young bone, whether from
normal or ricketic rats, when these are placed in a solution of calcium
hexosephosphate at the correct pH.
Shipley and coworkers ('24, '26) found that no calcification occurs
when the cartilage and bone of ricketic rats are incubated in the serum
of ricketic rats. On the other hand they found that calcification does
occur when a piece of the cartilage and bone from the same ricketic
animal is incubated in the serum of normal rats. Since the inorganic
phosphate value of the ricketic serum was only 2.5 to 3 mg. per